Injuries, deformations and tumours of the facial part of skull, oral cavity or neck often hamper or prevent normal food consumption. After surgery of these structures food intake may be decreased due to postoperative wounds, pain, swelling and trismus. thea im of the study was to evaluate nutritional state of patients treated surgically in the craniomaxillo-facial surgery department and determination of factors affecting body weight changes after surgery. Material and methods. The study included 83 patients operated between 2008 and 2010 in the department of cranio-maxillo-facial surgery, due to: maxillo-facial defects (30 individuals), malignant tumours (23 individuals), injuries (19 individuals), benign tumours (11 individuals). The study was prospective. A method of nutrition during the observation period and BMI (Body Mass Index) value on the first day of hospitalization and after 10, 60, 180 days after hospital admission were considered. For statistical analysis of results a general regression analysis was used. Results. Significant reduction of BMI was observed in all patients after 10 and 60 days from the start of hospitalization. A significant increase of this parameter was observed between Day 60 and Day 180 of observation, however the BMI values after 180 days were still significantly lower than the baseline. A dependency between these changes and a cause of hospitalization as well as nutrition during and after the stay at hospital has been shown. conclusions. There is a distinct relationship between the worsening of nutritional state after craniofacial surgery and nutrition during and after hospitalization, and therefore special attention should be paid to the issue of nutrition during this period.
Maxillofacial surgery deals with treatment of disorders of craniofacial, oral and neck area. Injuries, defects, deformations, tumours and other diseases of these structures hamper or prevent food consumption, chewing, predigestion and swallowing, thus worsening or completely excluding nutrition via natural route. The following craniofacial surgeries are considered to be the major ones: orthognathic procedures performed on the maxilla and mandible, operations of fractures of the upper, middle and lower part of face as well as oncological treatment and reconstruction. Patients operated due to disorders within the oral cavity and bones of craniofacial area often report some difficulties in food consumption 306 E. Jaworska et al.
In malnourished patients being treated for tumours, postoperative complications occur more often (56%), than in well-nourished patients (22%) (9) . Among postoperative complications the following were indicated: limited local complications (small abscesses located near wound edges, wound dehiscence, limited lobe necrosis), extensive local complications (abscesses, skin fistulas) and systemic complications, which include pneumonia and mediastinal abscesses (9) . Depression may be a delayed complication of malnutrition, which is observed even in 30% patients (10).
The aim of this work was to evaluate the nutritional state of patients treated surgically in the department of cranio-maxillo-facial surgery and to determine factors affecting body weight changes during a half-year period of observation after the end of hospitalization.
MATERIAL AND METHODS

Material
The study involved 83 patients treated surgically between 2008 and 2010, hospitalized for at least 10 days. Patients with body weight loss (above 5 kg) during the period of up to 3 months before the surgery were excluded from the study. The characteristics of test group and hospitalization causes have been shown in tab. 1.
caused by postoperative wounds in the oral cavity, pain, swelling and trismus. The surgery is often associated with intermaxillary immobilization used to fix the jaws and mandible in right position. The intermaxillary immobilization forces the patients to be on a liquid diet. Patients with neoplastic changes in this area quickly experience pain, lack of appetite, body weight loss and malnutrition.
Eating disorders have many causes. They include: psychogenic factors, taste and smell disorders, pain and fever. Additional factors causing the appetite loss are: tumour growth and adjuvant treatment -chemotherapy and radiotherapy. The eating disorders may also be a side effect of operative treatment (1, 2, 3) . Studies have shown that malnutrition is observed in 17% patients treated in the maxillofacial surgery departments (4). A special group of patients treated in these departments are individuals operated upon for malignant tumours, because malnutrition in this group achieves 45.6% (5) . It is associated with dysphagia and the extent of surgery, and it occurs more often in operated patients who underwent subsequent chemo-or radiotherapy (6) . Deterioration and impairment of organs and systems occurs as a result of malnutrition, what leads to worse treatment results (7) . Body weight loss of more than 5% before surgery leads to an increase of postoperative morbidity (8). 
Methods
The study was prospective. Every individual examined on admission filled in a questionnaire. Questions concerned body weight changes during the last 3 months before the hospitalization, food intake during a week before the hospitalization, and complaints being a cause of any lower food intake. Height and body weight were measured in individuals qualified for further studies.
Another part of the study was done on Day 10 of hospitalization. Again, the patients filled in a questionnaire whose questions concerned food intake during the stay in hospital and causes of these changes. The questionnaire asked also about a type of diet used and any nutritional support (in the form of oral dietary supplements or nutrition via naso-gastric tube). Body weight measurements were done once again.
The last part of the study was performed on Day 180 after the date of admission. The questionnaire filled in by patients in this part of the study included questions concerning current body weight and body weight changes during 2 months after the surgery, type and duration of diet used after discharge from the hospital.
Statistical analysis
The statistical analysis was made based on the variance analysis (ANOVA).
Such calculations allowed to answer the following questions: -about the significance of the so-called time effect, i.e. if any significant changes of an examined factor occur over time (the socalled time effect); -about the significance of the so-called group effect, i.e. if mean value of an examined factor is significantly higher in one group compared to another one (in this work the compared groups included patients in whom an endpoint occurred (e.g. improvement of health state), and patients in whom no such effect was observed; -about the significance of the so-called interaction effect, i.e. if dynamics of examined factor changes over time in patients of one of groups is significantly different in comparison to dynamics of changes in the second group.
RESULTS
During the observation of all patients involved in the study, it has been found that significant loss of relative BMI values expressed as a percentage occurred after 10 and 60 days from the start of hospitalization. A significant increase of this parameter was observed between Day 60 and 180, but after 180 days the significantly lower BMI values were still observed in comparison to the baseline. The relative changes of BMI have been shown in tab. 2. After 6 months of observation half less, and 24 (28.9%) individuals ate less than one-fourth of their previous nutritional ration. The causes of the lower food intake were: dysphagia (25 patients), problems with food intake caused by immobilization of the mandible to the jaw (14 patients), lack of appetite (9 patients). Both in the group of patients in whom the food intake was not changed and in the group of patients in whom the food intake was lower, after 10 and 60 days of observation a significant decrease, and then a significant increase of BMI occurred. At any time (after 10, 60 and 180 days), the decrease and the subsequent increase of BMI did not differ statistically significantly between the both groups. After surgery, 16 patients (19.3%) were fed via nasogastric tube with hospital soft diet, 27 (32.5%) individuals ate oral dietary supplements in the form of nutritional drinks (e.g. Nutridrink), and 40 (48.2%) individuals took hospital soft diet via oral route. The patients at feeding via the nasogastric tube did not eat food via oral route. The loss of BMI did not significantly differ between these groups after 10 and 60 days of observation, but the increase of BMI between Day 60 and Day 180 was significantly higher in the group fed via nasogastric tube in comparison to individuals taking oral dietary supplements. After 180 days of observation a relative increase of BMI (insignificantly different from zero) was observed in the group of patients fed via nasogastric tube, whereas in the other groups after 180 days significantly lower BMI values were still observed when compared to the baseline.
Method of nutrition and BMI changes after the end of hospitalization
After discharge from the hospital 60 patients was required to use soft or liquid diet, whereas 23 patients ate regular diet. It has been found, that after hospital discharge the percentage of individuals using diet of liquid consistency amounted to: 57.7%, 23.7% and 0% respectively after 1, 2 and 6 months of observation. A significant decrease of relative BMI values and a subsequent increase occurred after 10 and 60 days both in the group of patients eating a regular diet after hospitalization and in the group of patients using the diet of liquid consistency during the halfthe BMI values ranged from 16.3 to 37.8 kg/ m 2 (on average 23.4 ± 4 kg/m 2 ). At this time 42.2% patients achieved the baseline body weight, whereas the body weight remained unchanged in 5 (6%) patients. The average time to return to the body weight status before hospitalization amounted to 2.5 months.
Method of nutrition and BMI changes during the last week before hospitalization and on admission Among the surveyed who answered the question about food intake during a week before hospitalization, 27 (60%) individuals defined it as normal at that time, in 11 (24.4%) individuals the food intake was slightly lower, 3 (6.7%) individuals consumed about half of their regular nutritional portion, and 4 (8.9%) individuals about one-fourth. No data on food intake before hospitalization were obtained from 38 individuals. 12 individuals indicated dysphagia as a cause of the decreased food intake. Furthermore, 8 individuals complained of lack of appetite, 7 individuals had problems with oral food consumption, 5 individuals did not eat due to stress, 1 individual due to dental splints and 1 individual due to nausea.
On admission 16 individuals had decreased appetite which was caused by swelling problems (9 individuals), food consumption problems (5 individuals), lack of appetite (3 individuals). One of these individuals reported both the swelling and consumption problems. The impaired food intake by patients was caused by immobilization of the mandible to the jaw. No effects of nutrition before hospitalization or of appetite on admission were found on BMI changes during 180 days after the hospitalization.
Method of nutrition and BMI changes during 10 days of hospitalization
In the survey done after 10 days from the admission 6 (7.2%) individuals declared that food intake at hospitalization did not differ from the regular food intake at home, 31 (37.3%) patients at hospitalization ate slightly less than usual, 22 (26.5%) individuals ate year observation. After 60 days the decrease of BMI in the group being on the diet of liquid consistency was significantly higher in comparison to the BMI decrease in the group of patients on the regular diet. Nevertheless, after 180 days of observation the BMI values in the group on liquid consistency diet were significantly lower than the baseline, whereas in the group on regular diet the difference between the BMI values in comparison to the baseline was statistically insignificant.
Among the patients on liquid consistency diet after discharge from hospital, 25 patients used this diet for 1 month or less, whereas 35 patients for more than 1 month. During the half-year observation in both groups, a significant loss of relative values of BMI was observed after 10 and 60 days, and then a significant increase of BMI values occurred. Both after 60 and 180 days, the relative BMI loss was significantly greater in the group remaining on the liquid and/or soft diet.
DISCUSSION
Malnutrition associated with a disease and its treatment is still a common and unsolved problem. It adversely affects every system and organ of the body, impairing the functioning of respiratory and cardio-vascular system, increasing the risk of cardiovascular diseases, chronic pulmonary diseases and gastrointestinal diseases (11). Furthermore, it disrupts and impairs physical ability, leads to wound healing complications, an increased risk of infection and appearance of decubitus ulcers (12) . Most reports on malnutrition describe its association with disease and treatment consequences in the form of hospital-acquired infections and infectious complications such as pneumonia (13), abscesses and sepsis (11). The secondary consequences of malnutrition are also: greater blood loss after surgery or necessity to use antibiotic treatment (9) 17) have shown that the relative body weight loss is a sensitive indicator of nutritional state and it may be used for the malnutrition monitoring. The BMI and its changes (or body weight and a change of body weight) appear to be more objective and precise at patient examination than the such known screening tests as MUST (Malnutrition Universal Screening Tool) and SNAQ (Short Nutritional Assessment Questionnaire) (18) . A disadvantage of BMI is a lack of possibility to assess adipose tissue content in the body with the aid of this parameter (19).
In a group of patients treated in departments of maxillofacial surgery malnutrition achieves 17% (4) , and increases to 30-50% (5, 8, 20) in patients treated due to malignancies. Patients operated within the facial part of skull almost always experience some difficulties in nutrition after surgery due to: immobilization of the mandible to the jaw, postoperative wounds inside the oral cavity, trismus. Due to a disease or an injury the food consumption may be hampered also before surgery. Nevertheless, in the studied group of patients the worsening of nutritional state before surgery was found only in 12% patients on admission.
After 10 days from surgery a severe body weight loss and decrease of BMI were recorded in 75% patients. The worsening of nutritional state after surgery results from a limitation in food intake and a physiological defensive reaction of the body to surgical trauma occurring along with catabolism of protein reserves. In this study it has been observed that the greatest worsening of nutritional state within 10 days of hospitalization is associated with reduction of amounts of food taken at that time in comparison to the regular intake. It shows that the importance of nutrition meeting the needs during this period is still underestimated. During the 10-day hospitalization the greatest body weight loss was found in patients treated due to injuries or malocclusion. The main cause of body weight loss in this group was insufficient nutrition caused by the using of dental splints and elastic band immobilizing the mandible what significantly hampered the food intake by patients. After 60 days of observation the greatest body weight loss occurred in patients treated due to malignancies. The main reason of body weight loss in this group was the using of an adjuvant therapy -radiotherapy. In the group of 23 patients treated surgically due to malignancies, radiotherapy was used in 17 of them. The patients during the radiotherapy and after its termination, complained of lack of appetite, dry mouth, dysphagia what limited food intake.
Gellrich et al. also found the body weight loss after 2 months from surgery due to oral 310 E. Jaworska et al.
CONCLUSIONS
In all groups of patients treated surgically a worsening of nutritional state occurred at hospitalization, it increased up to 60 days after surgery, and then it progressively improved.
The worsening of nutritional state was associated with insufficient nutrition and it was most pronounced in the group of patients treated due to malignancies. It confirms the necessity to introduce an appropriate nutritional treatment of patients treated in the departments of maxillofacial surgery, who are insufficiently fed at hospitalization and after its termination, independently of their diagnosis, in particular in elderly patients. cavity cancer in patients treated by radiotherapy (21). The disturbances in food intake in this group were reported by 75% patients, mainly due to anatomical changes after surgery, but also due to changes after radiation (21). A more thorough evaluation of body weight changes in patients treated due to head and neck neoplasms has shown that the body weight decreased both after surgery and after radiotherapy, chemotherapy and combination therapy, what was usually associated with lower energy intake. Although the patients after the end of treatment increased the energy supply, the body weight gain occurred in surgically treated patients only. No cause of this different reaction has been indicated (22).
